Abstract The Otton frog (Babina subaspera) and Holst's frog (Babina holsti) are both endangered sister species belonging to family Ranidae. For extensive genetic and ecological research of these species, we isolated and characterized 8 new microsatellite loci of the Otton frog and validated cross-amplification in Holst's frog along with 8 previously reported loci. The total number of alleles and the expected heterozygosity of newly isolated loci in the Otton frog population ranged from 5 to 12 and from 0.620 to 0.905, respectively. We also confirmed cross-amplification in 4 of the new loci and in all previously reported loci in Holst's frog with the same level of polymorphism as the Otton frog. Our findings suggest that these novel loci will be applicable for conservation genetic studies across varying scales.
The Otton frog (Babina subaspera) and Holst's frog (Babina holsti) are sister species belonging to family Ranidae, endemic to the Amami and Okinawa Islands in southwestern Japan. Both species display unique morphological and ecological characteristics which are evolutionarily interesting, such as possessing a pseudothumb in the forelimb (Tokita and Iwai 2010; Iwai 2013 ) and creating a nest for oviposition (Maeda and Matsui 1999) . However, due to their small original distribution range, recent habitat loss by deforestation, and predation from introduced mongooses (Watari et al. 2008) , both species are declining and have been listed as class B1 endangered species in the IUCN Red List of Threatened Species (Kaneko and Matsui 2004) . They have also been designated as natural assets in Okinawa and Kagoshima prefectures, respectively.
For the effective conservation and ecological study of both species, knowledge of their fine-scale population structure is needed. In previous studies, 8 microsatellite loci for the Otton frog have already been developed (Iwai et al. 2012 ), yet no microsatellite loci have been reported in Holst's frog. In addition, further development of new microsatellite loci for the Otton frog will contribute to individual-based analyses such as parentage and individual recognition. Here, we describe 8 newly identified microsatellite loci in the Otton frog and their associated crossamplification tests, along with previously reported loci in Holst's frog.
Genomic DNA was extracted from the toe pads of two individuals, a Holst's frog and an Otton frog, using NucleoSpin Ò Tissue (Macherey & Nagel). From the Otton frog, microsatellite loci were isolated as reported by Iwai et al. (2012) . Seventy clones containing microsatellites were located using MSATCOMMANDER ver. 0.8.2 (Faircloth 2008) , and primer pairs for the amplification of 16 microsatellites were designed using Primer 3 ver. 2.2.3 (Rozen Table 1 Characterization of 8 microsatellite loci and cross-species amplification isolated from Babina subaspera (Table 1) .
For each of the 8 published primer pairs, PCR amplification was performed using KOD FX Neo (TOYOBO). Thermal cycling was performed under the following conditions: 95°C for 5 min, 35 cycles of 95°C for 30 s; a locus-specific annealing temperature (Table 1) for 30 s and 68°C for 30 s; and a final extension period of 5 min at 68°C. The forward primers were labeled with fluorescent dyes (see Table 1 ). Genotyping was performed in the same manner as above.
In total, 8 of the 16 newly developed microsatellite loci were shown to be polymorphic in the Otton frog, and the number of alleles, observed heterozygosity (H O ), and expected heterozygosity (H E ) were calculated using GenAlEx 6.5b3 (Peakall and Smouse 2012) . Tests for deficiency in the Hardy-Weinberg equilibrium (HWE) and linkage disequilibrium (LD) were performed using AR-LEQUIN ver. 3.1 (Excoffier et al. 2005) . The null alleles were detected using Microchecker v.2.2.3 (Van Oosterhout et al. 2004) for the non-equilibrium locus. Polymorphic information content (PIC) was calculated using Cervus 3.0 (Kalinowski et al. 2007 ). The observed allelic diversity ranged from 5 to 12 alleles. H O and H E ranged from 0.500 to 1.000 and 0.620 to 0.905, respectively, and the PIC value ranged from 0.571 to 0.897 (Table 1) . After calculating the Bonferroni correlation, no significant LD occurred between any of the loci (P \ 0.00179), and no significant deviation from HWE was detected (P \ 0.00625).
In cross-species utilization tests, we verified the practical effectiveness of published and newly developed microsatellite loci for Holst's frog. As a result, 12 of 16 microsatellite loci were shown to be polymorphic in Holst's frog, and the observed allelic diversity ranged from 4 to 20 alleles. H O and H E ranged from 0.500 to 1.000 and 0.480 to 0.950, respectively (Table 1) . After calculating the Bonferroni correlation, no significant LD occurred between any of the loci (P \ 0.00076), and only Bas2056 showed significant deviation from HWE (P \ 0.00417). The mean PIC value of 0.761 in 12 new and published primers was higher than that of 0.747 in 8 published primers only, indicating that the additional primers improved visible polymorphism in the Holst's frog population.
In conclusion, the 8 microsatellite markers identified in this study will be useful for further population genetics studies on the Otton frog with the aim of species conservation. Cross-species utilization tests suggest that most microsatellite markers in the Otton frog are usable for Holst's frog. These microsatellite markers have appropriate properties for use in future population genetics studies on Holst's frog across varying scales, from both inter-and intra-population studies to studies at the individual level.
